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Habitat selection of Whooper Swan at Bayanbulak in Xinjiang of China
DONG Chao' ,ZHANG Guogang"* ,LU Jun' ,HOU Yungiu', QTAOLONG Bateer’ , ANG Qin’

1 Key Laboratory of Forest Protection of State Forestry Administration, National Bird Banding Center of China, The Research Institute of Forest Ecology,
Environment and Protection, The Chinese Academy of Forestry, Beijing 100091, China
2 The Management Bureau of Bayanbulak Wetland Reserves ,Mongolian Autonomous Prefecture of Bayingolin, Xinjiang 841000, China

Abstract ; From June 2011 to August 2011 and from June 2012 to August 2012, the nest site selection and the brood habitat
selection of Whooper Swans ( Cygnus cygnus) , which located in Bayanbulak Nature Reserve of Xinjiang, were researched.
26 Whooper swans’ nest sites were found in the wild. Compared the found nest sites with the control plots of nest sites,
there were significant differences in the factors of vegetation height, water depth, water area, distance to disturbance and
security level. What's more, the logistic regression analysis showed that the vegetation height, water depth and the security
level were the three most important factors of the nest site selection of Whooper Swans. On the analysis of brood habitat
selection, it was found that the Whooper Swans selected the swamp and avoided the grass land. Compared the found brood
habitat with the control plots of brood habitat, there ware significant differences in nine factors, and the logistic regression
analysis showed that the distance to disturbance and the security level were the important factors determinating the brood
habitat selection of Whooper Swans. The selection mechanisms conducive to Whooper Swans of avoiding predators, and they

can complete incubation and brooding successfully.

Key Words: Whooper Swan ;nest site selection ;habitat selection ; Bayanbulak

E&TE . EMOLRABTSE B 5L 4 Y8 B35 H (CAFRIFEEP201003 ) 5 [ SbKL 5 B 25 s 4 Re IR i 001 H & 1 28 3% w5 1)
YrFs A #A:2012-11-28; E1T B #3:2013-04- 18
# W IRAER Corresponding author. E-mail ; zm7672@ caf. ac. cn

http ://www. ecologica. cn



4886 JAE = 33 4%

B A S Ve PR S R A LI A A ZE AN R B A S R B T 10O A AR BR S RN IR A AR S 3 85
R BF A SR T R AR5, NI I B B AT TR A7 5 A X T 92800 5, A B o 5 2 it
WEIK G EY) B WOM BT T S AR B, E MR S 2 A S A Y R o =2 —
FE A e AT 2 RN B RE VRS0 L I A B R B K A5 BT RO R A R R DR B i
UK, D0 T S AR B A R S AR U2 5 i 4 1 B R A SR B R T £ 11
ARBLZ A, A B IRt R R A S s R R R

KRR (Cygnus cygnus ) JEJEIE BRSRL KRS J8 ) /e [y 20 5 TR R T HL e %8s =R R,
T L R B A G PE IR A A S LI AN AT A A A K T R
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] T A K R A M, 1992 4 | 3R [ 22 3 XX — Ml IX R KR A A Rl RS I AT T R A, 45 R R B a2
YRR B AT 2500 HU R IR T 6 % HL ST AR AL BERR AR WL o 0RE ) R AIL AR R
RS EHERE A T2 7 ML, 7E 2011 4FF1 2012 4FAY 6—8 H A4 T I3 A & g B0 K R RS Y B4k A
BERRIE , DI T fifp O A1 6 5 b DX R ORI AR B BRI HILTRT , R A J5 RIS I 58 F AR 3 TAR SRR 2R
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1.1 WX A HSRHENL

EL 2 A 6 v R DX 2R L L Jok 3 g L ) 2
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b A3 s R b T B 43, 4% B R R G 0 AN G R
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41X P 3 LI 55 AT K KT IS ( Grus grus ) | e -
%Hﬂﬁ%(zﬁlmhropoides virgo ) BESLE (Anser indicus) Wi 83°40'00” 83°50'00” 84°00'00" 84°10'00” 84026'00" 84°3(I)'00”E
RS ( Tadorna terruginea ) . 5 45 i B ( Haliacetus Bl #EEEGE SR E R RS KR
leucoryphus ) . 5% 3 A5 Ly ( Surnus vulgaris ) . & W A Fig. 1 The map of Bayanbulak National Nature Reserve of
( Delichon urbica) %, S EHGEF] 23 BF77 F7 . Xinjiang, China
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AR T3 A 6 5 AP X ORRAE Y SE B oA T 00, 7R R8N RIS WG N BOE 1T 5 R AR, RIS 4 by
Iy ABAT AR A 7 2 0 B A e RAG I B RIS AT A, BRI A R RE— B B TS XI5 31, X
I E PR A A A K R P RS SO . RIS ATERITZEAE R KRR KRG B W) 9 T2 2RI /K A =S R A AL
POKA PRI B ST (T 2R I I mx Im (AR D BT BB SR B IR B 295 T, R B9 D5 1] 5
PR R 1 7 [ R AR — B0, X H AR S R A T I

(D) MR FEIT PRI AP AL

() MRETRRE (% ) REDT AR T AR R D5 T AR B L A1)

()P EE (em)  AEDT AR R R

http ; //www. ecologica. cn



16 M B AR TR O A e R A ROR RS I AR B e 4887

(4) KB (em)  FEITEEARAY A SRTREE s M 7 ATEK b UZKIRIE A 0,

(5) BEBKTIEEES (m) A5 BRI B K T B B8 5 2R 7 e K b RS oy 0

(6) FrE /KB (m®)  FEJ7 IIrAE 7K R A 5 ASTE K S8 e 0.,

() BETARIREEES (m) Ry PR A SR B B BR S

(8) Bl SFYL 43Ry 3 NG AEFEIT T d A 0. 5m =5 YR RL  7EFEAE 7 20m A WREE , WIA o8 2 2R 6%, ik
1 BERGER Ar BR R TR 2 PR A T Lk 3

(9) HAHW 4y R 3 AR ER M 3R 1 FEr K M EBE R RGR 52 5 25k 1R 2 s FE T T
K BB R AN S B3k Ty 3 Herp R s B 5 R A RO e, B B A T B R T I U
AR ST AR R E e i WA & B, R RT3l 9 3 FELE ANl ok DL Dy vhots ,20m Sy 2428 4 7K ek
JEREIN, AR A 25 RS R/ NS AR 160m, UL, 7EE R KRG S0k 30m AbEH T X A J7 B
7577 1] 55 ) A Bk — B, B I R Y A BRI SRR T — B, DA A 1) SR SRR T 26 A X IR DT
30 1,
1.2.2 FHERY Ak

RAEMR 6 HZE 9 A, K& KRGS T LI AT, 300 oR FARE Lk Ve D 0 & A R #E
B A TR . PRI SRR AT 1 5 ACRELR (T 1) o 1) R 30 45 XL 45 AR 28 VA 5 RS T I A TG RS
HBL, 0 A RORHE Hh B AR B 2 BRI R R AE R0, AERE DT R R A s R v, A R3S Hh Bl R
REFEAE 3 P H Ty AT AR BT R (I B | e A O R SEAARRE I 38 A4S, ZEAE T 12 >, 7E ARCGIS9. 3 th
FIH Create Random Points FEH A BEBEHL 25 40 4>, ¥ FEBEAL S AECR T DX N PO BEAE T . R R AE 7RG BERE
J5 B 4 A B PR (] SR R4
1.3 Hiobr

TEXT AR R T 22 5 B 3 MR I B, S5 >R Kolmogorov-Smirnov Z-test £ 36 506 2 477 & 1E S50 .
MBI A A A ST REAS ¢ K5 MBI AT A IER A i, 8 Mann Whitney U #5455, #F—2
Xof SEHE AR B8 (0 REAE A 78 B8 078 100 0E 23 Ar , 0 S ) DR R A SR e P AN A S e PR DG BRI -, X KRG 4%
AR R 232 5 0T R 3R T R OTR SR, B8 KRIEX & AE IR R R B A E R E 25 ARgs
JEFIA K KAE XS 45 AL B (R AR B 22 5%, MIARYE Bonferroni A9 Z /3047 (0 =0. 05 ) 118 K KRGS A= 5%
A FIFR Y A5 DR, A SRS AR B 248 1) ] A T3 TE A5 XA 2 N 3R ROR I X % AR 8 M T e 6 1k
AR SRAE AR DX TR A ZE M A M, SR A E B e Rk . A B0 1 2 A il AR 4 R AE SPSS 18. 0 Bk rh kAT,
2 MRER
2.1 RARIGEHE RS 50 b

G RIRKIE Jhk26 4 | 5 X EFET7 (1 oA W1 45 R U] M e B KR B FE /K Sl AR BT

®1 HECEGRERARBELHETSHREFHLER

Table 1 Comparison of nest-site plots and control plots of Whooper Swans at Bayanbulak Nature Reserve of Xinjiang, China

HhEAE T X MR RE T
H: 5% K F Habitat factor Nest-site plots(n=26)  Control plots(n=30) P
(Mean+SE) (Mean=SE)
FEBEFPIE Plant species richness 0.85+0. 11 0.73+0. 12 0.425
B 5 Vegetation coverage/ % 55.58+7.40 57.67+8.67 0.509
FHYEE Vegetation height/cm 25.27+2.99 14.07+2.20 0.001
JKIE Water Depth/cm 59.31+5.30 12.003. 10 0.000
BEAHZK TS Distance from lakeside/m 0.94+0.17 20.37+6. 14 0.111
JIFFE K BRI A Water area/m’ 910.96+253. 66 167.1782.51 0.000
T H VR B Distance from disturbance/m 1582.92+161.90 1078.67+129.55 0.039
Bl %28 Hiding scale 1.85+0. 14 1.53+0. 10 0. 106
GAREY Safety scale 2.42+0.10 1.37+0.09 0.000

http ; //www. ecologica. cn



4888 JAE = 33 %

PG 2 2 S AP e 5 22 5, U I 1 3 AR B PR 1 6 R R T8 Ay B30k 8 R 5 ) 5, RIS 5 W 7 J) LA
B e B R K EBCTR KSR R BB T PRI AEIE | 2 4 A G v M K BCET B IR B b 2 AP bk 55 B PR ]
7K THT IR R B S 2 P 2 S AN S 3 U6 3R PR 5% R R A 1) SR R VAT R KR

2% 5 B M 25 R 0 A 05 TR R v B2 KR BT e 7K ST AR 90 T DI R 8 N 2 4 S )
IR A 04T, 45 SRR (32 2) AR (P=0.021) JKIR(P=0.000) FIZ4%54% (P=0.049 ) &%
M R et 55 b o 45 10 B R 3 AR (R =0.780)

R2 FEBERERARBEILEENSENFTESH

Table 2 The logistic regression analysis on the nest-site selection of Whooper Swans at Bayanbulak Nature Reserve of Xinjiang, China

4 85K ¥ Habitat factor M R 5 (B) t P

HE#EAHZE Plant species richness 0.094 0.726 0.472
HIWETE Y Vegetation coverage/% -0.001 -0.678 0.501
FWE R Vegetation height/cm -0.015 -2.382 0.021
JK % Water Depth/cm -0.008 -4.182 0.000
PRI K RIFE S Distance from lakeside/m 0.000 0.238 0.813
FrE KSR IET A Water area/m? 0. 000 0.847 0.401
PEF VRIS Distance from disturbance/m 0.000 0.411 0.683
Fac 4% Hiding scale -0.007 -0.092 0.927
YLEYL Safety scale -0.239 -2.024 0.049

2.2 RRIEXAF AR B F

FERELR AP S AR rp , —JE SR BROR G 102 IR, 7ETR R IC S B 98 Yk, 78 B HURIIAT i Hh 450 s 31 2 ¥k,
3 AR R B ROR RS E 4 5o 387 H .2 KA 21 K, 78 ARCGIS9. 3 it 5y 3 FA: 55 A0 1y 1hi
RGP VREE 192, 4km® (Bidh 34. 3km® T3 5. 8km? o X1 FH 8 F0 0] F F 232 09 R 7 R 36 iy 45 R R W, RORHE
Xof 48 A B A R FHAEAE A 22 S (x* =13.29 ,df=2,P=0.001) , Bonferroni Z 43T A4S 9 (£ 3) £, K
RAEG N THEENE L FR I IEBE R | X R b 22 IR (R e B | I I e AT 2R B0 ) B S ) e R 1k

*3 FEEEHERAXRBIAREELBNF AY
Table 3 Utilization on different habitats of Whooper Swans at Bayanbulak Nature Reserve of Xinjiang, China

HEBEZE A Habitat type

P Swamp B Grass land T3 River KT Total
A= B2 A Habitat area/km? 192.4 34.3 5.8 232.5
AR Availability 0.827 0.148 0.025 1
WELEE Number of observed 387 2 21 410
TWIE Expected value 339 61 10 410
FIFR Utilization 0.944 0.005 0.051 1
95% 1% X [d] Confidence interval (95% ) (0.936,0.952) (-0.031,0.041) (0.016,0.086)

2.3 HURWIESTLRE

TEREDT A AL R, Xk 50 AR R OCHE H BRAY A BE AT 1 HORE X B DT 40 4>, AR BT R FHARE 5 55 %0 iR
FEOTR VR LB AR 4, SRR 0 MHAESEIN T4 AE R 10 38 22 5 (P<0.01) o Uil 9 FAESEIF X K
TR0 A= BT VPR B ROR . 75 B ], RIS B R B AR Wk S 5D | i R v B A /B R T A K Sk
PRI B TR | BN 22 42 SR U i /K B0 3

HE—2E3%F F3R 9 Fh AR R AT 2 B A 01 2 A, 45 SRR (3R 5) L BE T HLIEER 25 (P =0. 000) FI4 4>
SEI(P=0.002) S50 KRG AR B8 Ve 10 e A AR B 7 (R = 0. 683)
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x4 FECEFERARIEEHPF AETXRET WL

Table 4 Comparison of using plots and control plots of Whooper Swans in brooding period at Bayanbulak Nature Reserve of Xinjiang, China

SR TT X BT
H: 5% 1 F Habitat factor Using plots(n=50) Control plots(n=40) P
(Mean=SE) (Mean=SE)
FEHEFPZE Plant species richness 0.520.09 1.28+0.12 0.000
HIWE TG Vegetation coverage/ % 32.90+5. 84 85.00+4.91 0.000
HE#% 7 & Vegetation height/cm 11.76+2. 11 23.40+1.71 0.001
KK Water Depth/cm 42.20+4. 10 7.93+2.13 0.000
PRI K EI#E 25 Distance from lakeside/m 0.43+0.08 97.25+30. 90 0.000
JFAE KSR AT Water area/m? 1411.10£251.21 202.50+90.76 0.000
5T EE B Distance from disturbance/m 1835.80+91.46 874.50+83.45 0. 000
Pl 9% Hiding scale 1.64+0.08 1.1820.06 0. 000
UL EEG, Safety scale 2.08+0.08 1.10+0.05 0.000

x5 HEEEMERAXREETHBEEEFENBERIFLESN
Table 5 The logistic regression analysis on the habitat selection of Whooper Swans in brooding period at Bayanbulak Nature Reserve of

Xinjiang, China

535 KT Habitat factor E]UHB’%;%Z t P

FEBEFNZE Plant species richness 0.026 0.395 0.694
FHYL T Vegetation coverage/ % 0.000 -0.023 0.982
FA 1% 5 Vegetation height/cm 0.008 1.744 0.085
JKIR Water Depth/cm -0. 001 -0.441 0.66

PEBHK A2 Distance from lakeside/m 0. 000 0.741 0.461
JFAE K IR Water area/m? 0. 000 1.821 0.072
PETHUREE 5 Distance from disturbance/m 0.000 -3.947 0. 000
i 559 Hiding scale -0.123 -1.729 0.088
LA, Safety scale -0.330 -3.215 0.002

3 iFig
3.1 HihkdkdE

FEAS A AT |26 AN K KA SLRE A 7 A8 T ShK B WK b, SRR 7 R K R 25 iR
R A VR UG, O SR B W R ERIRE . X 22 A S R AR BRI R EA T AT . (1) SRE LY
S SA R e PR AR 1R, R R R B 00 e (A R o A — A L3 T SR e v, AN T SRl K B R B
TR SRR A A B 55 B (25. 27+2.99 ) em FFEAN & DLSE 0 KRR 0 SEARFE R, o0 1 IR R B 1A J2 i )
R, ROR G BN SR i Ny AR 25 T H0UR ik sk b, I ELUR S 36 i AR R A /K SRR TR B K 5 (2) SR 1)
SERIKIR 35 B (59. 31 5. 30) em, 5 T & ¥ (Ardea cinerea )™ | AR S (G wipio )Y FFTH S (6.
japonensis) "' MBI (A. cygnoides) " T RRIK L, | XA B KRR AIIT EFIEA ¢, W K& B AE Eh
F1R) R R 30 AN 5 T L IX 10 K ek 30, B it 22 5% PRI S7 SUHCEE , i TR RS BB A4 K 4 vl ABCE B K R
0. 8m—1m 7K, BT Lk 50em 2247 FI7KIRFFEAN S RE M R RIS ICE , AH I, KBS TR A b 7 vl BEA B /7 1Y
EY)E R RN K 5 TR 00 1 308 I R T e , ok B B T A0 2E A5 (3 ) SRAR T AR 2K 380 R ik #)
(910.96+253.66)m”, 5 T 7 AR NS ST B AW E AL, T K K 80 BN 4
SR R IR A T Z2 (4 £ 9 G VRURI S o R A LT, R R R A S 1 B R kB (4) BB
TR AE IR B TE Them DAL 3K SR FFAE Y 38 A X RS2 S B0 R 5T 45 AR, AT AR T IR % R ARk
59, {75 B AR AT MR, A B T30 e PR L ST AR B TR RS b 5 (5) SRR 10 % e A, TR
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RIGLE RS 7 3 A 1) 7K S B8 00 mT L g IO S5 A 5 0 BRI B A BBEIR

25 EPrR , RRIGE A B e KB I e /K ST BRSO T PRI | 4 A5 A v W K el b o
B R SR AT R TR IR G B A 0 MR RN R | AT 5 401 5 1 B 3
3.2 HHEMIM ST SE

B AR T i ep AR B Y B L R R E B A T IR e B 4B E 4 ) R e RO
PSRl S, A2k 25 RATRE . RORIE X AN [l A= BE i B R 285 R S 4R L0 AR 4 LB X P TR 1
WFFEAE AL, BIAEHED A | KRG 2 e 2y T Tt L e 0 e v B e, TSR KU
ST IRRRG A BRI P G 3 59 R G B R BE A R BT IR R, L B PR AT, B e i+
LYy 81

E 7 A AR B8 R 2 v 0 R R 8 K B 22 e B A L () 7K o 8 8l s o 21 Ak i A /2 A T A
IR, 3 B KA 7T LA ok B 1) 2% AR/, O T R AR X — R R, ORGSO Y T R YR
(1835.80+91.46 ) m FIH KA KIRIEAL(1411. 10+251. 21 ) m* . HIE A4 40 IR B0 1T R R R A2 32 51
SRS | TR A K S AR GRAE 1 R 2 8 40 1R SR A T 7 i ) B A U T B R ) K i AR Ay
RRIEGFEFLAE T S AF LR A7) TR RS GEE eI e RNk T, /KN (42.20+4.10) em , /N T
R A KR SR A % A ] T IR R RS O CRT Rl 25 8 22 4 S5 SRR WU AT BB AR T RIS K
JERER A I LATFARE T R RRE ZEE L 32 B B v a] UG K 8 2

SR, RRIE A B A S e PR AR WK T T ARAR BT AL IR AT | B A PR 22 4 S5 L
AR KB P Bl SR B AR SR PRI AR ORAIE 1 R KRG RE S TR 1) 52 FiC 7 e AN P Y A%
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